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(54) SOLAR BATTERY MODULE ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve filling rate on the 
installation surface so as to increase quantity of generated 
energy, by arranging a plurality of square solar battery 
modules in coexisting state of which width is small and 
which are similar in width to each other and different in 
length from each other. 

SOLUTION: Solar battery cells 103 and 104 for solar 
battery can be made of single crystal, polysilicon, micro 
crystal, or amorphous, and not limited to such materials. 
The modules 103 and 104 are desirable to have almost 
the same current characteristic. To allow the modules with 
different lengths to have almost the same current 
characteristic, basic cells constituting the modules are 
preferably formed of ones having almost the same area 

and current characteristic and formed in series and parallel. Because, when the current 
characteristics of the respective cells are different from each other, the series, parallel 
connection to realize a desired current characteristic becomes complicated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the configuration method of a 

solar cell module array and a solar cell module. 

[0002] 

[Description of the Prior Art] Clean photovoltaics are capturing the spotlight from saving resources and a 
viewpoint of energy saving in recent years, and the photovoltaics for residences are also spreading 
gradually recently. A solar cell module is installed in an installation side which is represented by ground 
and stands, such as a wall of an established installation side, for example, a housing roof, and an office 
building, the flat-roof stand, etc. and which was established newly now. As a gestalt of the solar cell 
module for installing in those installation sides, the ** stand installation type solar cell module ** roofing 
one apparatus solar cell module etc. is known. 

[0003] These are usually wired combining two or more solar batteries, and are used as a solar cell module 
array. 

[0004] Usually, in order to use a solar cell module configuration combining these, when the forms which 
are easy to adjust are good rareness and **, in **, the rectangle type roof and the isomorphism-like thing 
are used for the rectangle and the abbreviation triangle (abbreviation right triangle) type. 
[0005] ** A stand installation type solar cell module is a thing of a gestalt which installs the stand for 
fixing a solar cell module, and fixes and installs a solar cell module on it. The configuration of the module 
has a rectangular (a rectangle, square) thing and the thing of an abbreviation triangle (abbreviation right 
triangle), as a configuration method to an installation side, arranges one kind of two or more rectangle 
modules, and has a method of constructing an array, and the method of arranging two or more sheets 
combining one kind of rectangle module, and one kind of triangular module now. The method using the 
latter triangular module is used suitably in the case of the installation to a hipped roof. It is because the 
dead space is a right triangle, its solar cell module filling factor of a roof side improves by arranging a 
triangular module there for every train and the amount of power generation increases, although a dead 
space arises near the hip section of a hipped roof (boundary section to which trapezoid right and left 
inclined) when only the rectangle module has been arranged. The plot plan in the case of having arranged 
combining a rectangle module and a triangular module to drawing 2 (a) is shown. 
[0006] ** A roofing one apparatus solar cell module is the thing of the gestalt which unified a solar 
battery and roofing, it usually has the same configuration as general roofing, does not have a stand, and 
pursues a fine sight and workability. As a configuration of the module, a rectangle module is almost the 
case. As a configuration method to an installation side, one kind of two or more rectangle solar cell 
modules have been arranged, and the array is constructed. The plot plan in the case of having arranged 
only by the rectangle type to drawing 2 (b) is shown. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, in the solar cell module from the former, it was common 
sense in the same kind to construct a solar cell module array with the solar cell module of only the same 
size. 

[0008] However, in installation of a roof side, various roof side configurations, such as a hip roof, a gable, 
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a rectangle, and irimoya, exist, and it is becoming clear that it is difficult to construct efficiently in the 
configuration method of installing a solar cell module only in the same kind from the former, and the 
same size. A trouble is shown below. 

[0009] Drawing 14 is a plot plan in the case of having arranged the rectangle solar cell module to the 
trapezoid installation side seen in roof sides, such as a hip roof, only by the same kind module which is 
the conventional method. Usually, since a solar cell module cannot be disconnected free in arbitrary 
places, as shown in drawing, a dead space (drawing gray section) is made by it at the installation side 
edge. This is generated regardless of breadth and narrow, as shown in drawing. 

[0010] Therefore, in order to lessen the dead space conventionally, the triangular module is introduced as 
shown above. However, there is a limitation also by this installation method. For example, an installation 
side module plot plan when the difference of the inclination of a triangular module and the inclination of 
an installation side is large is shown in drawing 15. In such a case, in the configuration method which 
used the triangular module from the former clearly, it turns out that it cannot install in an installation side 
efficiently. Of course, if many triangular modules into which the angle was changed for every installation 
side are prepared, although it cannot respond, not only the cost concerning three angle each module 
production but the rectangle module corresponding to it must prepare various sizes, and has the fault that 
cost becomes high. 

[001 1] Moreover, as shown in drawing 16, when the same rectangle cell is used for a rectangle module 
and a triangular module, there is also a fault that the filling factor of the cell in a triangular module falls. 
[0012] Furthermore, a gap of the joint section of the chain called dislocation between both plates is 
required, and was not able to raise efficiency of an installation side by the roofing one apparatus module 
from the relation of flashing using the triangular module. Moreover, there is also a fault that construction 
cost also becomes large since there are many places which arrange a triangular module since it is narrow 
while the area of one module will become small if the triangular module corresponding to it to which a 
narrow module sets a roofing one apparatus module is produced, and modular production cost becomes 
large. 

[0013] From a viewpoint of a deployment of an installation side, if size of each rectangle solar cell 

module is made small, a dead space can be made small. However, while many solar cell modules will be 

arranged to an installation side in that case, the number of connection between solar batteries increases 

and workability gets worse, there is a fault that construction cost increases sharply. 

[0014] Moreover, since the input voltage range of the inverter to connect is restricted about the problem 

of installation of a solar cell module, the big restrictions also from the field of an array design will be 

received. 

[0015] For example, this invention person etc. does an array design in the following procedures, and has 
determined module arrangement now. 

1) It is determination 2 about the solar cell module and inverter to be used. It is calculation 3 about the 
maximum number of sheets which can be installed in an installation side and which can be solar-battery 
installed. It is determination 4 about the input voltage range of an inverter to a string's number of cells. It 
is determination 5 about the in-series number of the number of cells of the string of 3 to a module. The 
module in-series number and parallel number which become the maximum below by the number of sheets 
of 2 which can be [0016] In this case, although the number of cells per one string can be increased more 
while a modular in-series number is restricted from the input voltage range of an inverter, consequently 
being unable to install by the number of sheets which can be installed, if it installs only by the module of 
the same kind, there is a trouble that the number of cells cannot fully be used. 
[0017] The purpose of this invention is to offer the solar cell module array except the aforementioned 
fault. 
[0018] 

[Means for Solving the Problem] ** The above-mentioned The means for solving a technical problem is 
taken as the solar cell module array characterized by having two or more kinds of rectangle solar cell 
modules with which length differs. 
[0019] Furthermore, constituting as follows is desirable. 

** The aforementioned rectangle solar cell module is what is been an abbreviation same current 
characteristic. 
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** In the aforementioned solar cell module array, make two or more kinds of narrow long picture solar 
cell modules with which length differs by this width of face in a single tier at least intermingled, arrange, 
and form so that the length which can be maximum installed may be approached for every single tier. 
** The aforementioned long rectangle solar cell module consists of solar-battery cells of abbreviation 
same area. 

** the width of face of the aforementioned long rectangle solar cell module - the width of face of a single 
solar-battery cell, and abbreviation -- it is the same 

** The length of the aforementioned long rectangle solar cell module is the abbreviation integral multiple 
of the length of a solar-battery cell. 

** Two or more aforementioned long rectangle solar cell modules may be electrically connected to a 

serial parallel, a string may be formed so that it may be subsided in the input voltage range of an inverter, 

and the string who is not the same voltage as other strings may be included at least in part. 

[0020] (Operation) According to the solar cell module array of this invention, the following operations are 

expectable. 

** By making a rectangle solar cell module into a long picture by narrow, when the rectangle solar cell 
module has been arranged to various installation sides, the size of a dead space produced at the 
installation side edge can be made small. Furthermore, a solar cell module array can consist of more 
efficiently using the rectangle solar cell module with which two or more sorts of lengths differ. The 
example which has arranged the narrow long rectangle solar cell module with which triangle installation 
sides differ in drawing 17, and length differs for every single tier in a circular installation side is shown. 
Arrangement with sufficient efficiency with few dead spaces is possible to various installation sides so 
that clearly from drawing. 

[0021] In this case, since the array consists of only rectangular solar cell modules, it can respond also to a 
building-materials one apparatus solar cell module. Furthermore, since it fills up with a dead space with a 
non-solar cell module when a roof side is considered, the reliability of flashing etc. is high and the roof 
side which is satisfactory in appearance can be formed. 

[0022] ** If each module is an abbreviation same current characteristic in case a string is formed 
combining the narrow rectangle solar cell module with which two or more length differs, it is possible to 
carry out a series connection easily. It is because there is no loss of power to carrying out loss of power 
when a current characteristic is the same, when it serializes, when the current characteristics of two kinds 
of modules with which length differs differ. 

[0023] ** With constituting the same train combining a rectangle solar cell module with two or more sorts 
of lengths, the module arranged in the whole installation side can be limited even to some kinds, and it 
can respond to the installation side of various configurations with some kinds of solar cell modules with 
which length differs, two or more module length which is different although modular kinds differed for 
every single tier in the case of the aforementioned ** -- constructing ..******„ s i nce it is not necessary 
to use the module with which length differs for every single tier by things, productivity and workability 
can be raised 

[0024] Moreover, since it can construct for every single tier by making the same width of face of the solar 
cell module of length with which plurality differs in that case, there is no derangement of cable wiring etc. 
and workability is good. Moreover, the installation side which is satisfactory also in fine sight can be 
formed. Since only length only changes with the numbers of cells, the productivity of the module of this 
width of face is also still better. 

[0025] ** By constituting the solar-battery cell which constitutes the aforementioned rectangle solar cell 
module from abbreviation same area, it is possible within a module to carry out a series connection easily, 
and each module can be easily made into an abbreviation same current characteristic. Consequently, the 
series connection between modules can be made easy. Moreover, it is suitable, when the solar-battery cell 
in a module is abbreviation same area and a narrow module is built. 

[0026] ** the width of face of the aforementioned rectangle solar cell module -- the width of face of a 
single solar-battery cell, and abbreviation -- by making it the same, a rectangle module with the narrowest 
width of face can be formed, and a dead space can be made into the minimum 

[0027] ** By making the length of the aforementioned rectangle solar cell module into the length of the 
abbreviation integral multiple of a cell, the module of the length corresponding to the length of a cell can 
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be created easily. 

[0028] ** Although string voltage was fixed when it constituted an array conventionally, limit of fixing 
string voltage is lost by introducing the different-species serial in which each string voltage carries out 
parallel connection in the state which is not the same. Consequently, the construction flexibility to the 
installation side of a rectangle solar cell module improves further, and the array design which raised 
installation efficiency is attained to various installation side configurations. 
[0029] 

[Embodiments of the Invention] The schematic diagram of the roof arranged based on this invention to 

drawing 1 is shown. In drawing 1, 101 is an installation side, 102 is a field inside a dotted line, and the 

range of a solar cell module which can be installed, and 103 and 104 are solar cell modules. 

[0030] [Installation side] In drawing 1, an installation side puts the field for installing a solar cell module. 

For example, on an established roof, although it is an installation side on the sarking which is not, a 

tarpaulin side, and a stand etc. ********, it is not the thing which is roofing and which was restricted to 

this. 

[003 1] [Range which can be installed] When arranging a solar cell module to an installation side, it is 
desirable to satisfy the following conditions. 

[0032] (in the case of a stand installation type solar cell module) (1) A roof should have the intensity 
which can bear the loads (a self-weight, snow coverage, wind pressure, etc.) expected when a solar cell 
module is installed. 

[0033] (2) As for a solar cell module, it is desirable not to install in a front, a verge, and a ridge in 
consideration of a wind pressure (for the coefficient of wined force of a front, or a verge and a ridge to be 
larger than the center section of the roof by the Ministry of Construction notification No. 109 "the criteria 
of the partition facing roofing material, a sheathing material, and the outdoors"). 
[0034] (in the case of a roofing one apparatus solar cell module) The same arrangement as the 
conventional roofing is possible for a roofing one apparatus solar cell module except the ability not to cut 
free. Therefore, when arranging a roofing one apparatus solar battery, it is desirable to satisfy the 
following conditions. 

[0035] (1) A verge, a hip, and a ridge dedicate and take a member into consideration. 

[0036] From the above conditions, as a stand installation type and a roofing one apparatus solar cell 

module cannot necessarily be arranged all over a roof side and shown in drawing 7, the range (inside of a 

dotted line) which can be installed exists. 

[0037] [Solar battery] 

(Solar-battery cell) as the solar-battery cell used for this invention - a single crystal, polycrystal, and a 
microcrystal -- amorphous -- it is not what was restricted to this with any gestalt although it was possible 
Moreover, as for the rectangle solar cell module in this invention, it is desirable to have an abbreviation 
same current characteristic. It is because the output after serialization becomes small to the sum of each 
module output before in-series and loss of power is carried out, when the module of a current 
characteristic which is different to the output after serialization becoming the sum of each module output 
before in-series when the module of the same current characteristic is connected is serialized. If the 
difference of each current characteristic of the module which carries out especially a serial is large, the 
output after serialization may turn into under the output of a simple substance module. Moreover, in order 
for the rectangle solar cell module with which length differs to have an abbreviation same current 
characteristic, the primitive cell which constitutes a module consists of abbreviation same area cells with 
the same current characteristic, and it is desirable that they are serial-parallel-ized. It is because the serial 
parallel for giving a desired current characteristic will become complicated if the current characteristics of 
each cell differ. 

[0038] An example of the solar cell module of the aforementioned composition is shown below. 
[0039] (Stand installation type solar cell module) a stand installation type solar cell module a single 
crystal, polycrystal, and a microcrystal ~ amorphous - it is desirable to be possible and to connect the 
solar-battery cell of abbreviation same area to a serial parallel or a total serial with any gestalt Although 
an example of a stand installation type solar cell module is shown in drawing 3, it is not what was 
restricted to this. Composition has structure whose solar-battery cell 302 closed with the bulking agent 
301 for giving weatherability was pinched with the front cover 303 and the back covering 304 on the back 
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used as a light-receiving side. For the reason on a seal disposition, a periphery is a frame 305. The sealant 
306 is used for the installation section, and it attaches in the long side frame on the rear face of a module 
in order to install in a stand, and the rib 307 is formed in it. 

[0040] (Roofing one apparatus solar cell module) a roofing one apparatus solar cell module -- a single 
crystal, polycrystal, and a microcrystal amorphous -- it is possible with any gestalt, and although there 
is especially no limitation, it is desirable to connect the solar-battery cell of abbreviation same area to a 
serial parallel or a total serial It united with common roofing, and the roofing one apparatus solar cell 
module is pursuing workability so that it can install by the conventional method of construction about the 
installation to a roof. Although an example of a roofing one apparatus solar cell module is shown in 
drawing 4, it is not what was restricted to this. 

[0041] In the solar cell module which has rear-face covering material 402, the solar-battery cell 403, the 
surface sealing agent 404, and the surface coating material 405 on the rear-face back up plate 401, 
bending of the fields other than a power generation field is carried out, and there are some which gave the 
function of common roofing. Weatherability, rigidity, and flexibility are required of the rear-face back up 
plate 401, and a stainless steel board, a galvanized steel sheet, a gal barium steel plate, etc. are used. 
Insulation and endurance are required of rear-face covering material 402, and nylon, the poly fluoride 
vinyl (PFV, TEDORA), and a polyethylene terephthalate (PET) are used suitably. 
[0042] Weatherability, an adhesive property, restoration nature, thermal resistance, cold resistance, and 
opposite shock nature are required of the surface sealing agent 404, and an ethylene vinylacetate 
copolymer (EVA), an ethylene-ethyl-acrylate copolymer (EEA), a polyolefine system resin, a urethane 
resin, silicone resin, a fluororesin, etc. are mentioned. Especially, EVA has the physical properties which 
maintained balance as a solar-battery use, and is used by preference. The performance for securing 
reliability to the surface coating material 405 over a long period of time in the outdoor exposure of solar 
cell modules including weatherability, resistance to contamination, and mechanical strength is required, 
and the poly fluoride vinyl DIN resin, the poly polyvinyl fluoride, or a tetrafluoroethylene-ethylene 
copolymer (ETFE) is used suitably. 

[0043] (A solar-battery string and parallelization) The thing of a mass of circuit which connected the solar 
cell module in series so that a solar cell module array might satisfy predetermined output voltage is said. 
However, a solar-battery string's voltage must be subsided in the input voltage range of an inverter. 
[0044] The system configuration method of a solar cell module array determines the in-series number 
(string) of a solar cell module from the input voltage range of an inverter, connects two or more strings in 
parallel, and constructs an array. Conventionally, similarly all each string's in-series numbers were setup. 
In the case of this method, following un-arranging arise. For example, a solar cell module shall install 82 
sheets in a certain installation side at the maximum. When a module in-series number is restricted with 
10-20 from the input voltage range of an inverter, the maximum installation number of sheets becomes 80 
sheets by 10 serial 8 parallel, 16 serial 5 parallel, and 20 serial 4 parallel. If it does so, it cannot install in 
that there is a space which can be further installed by two more sheets in fact. 
[0045] In view of the aforementioned fault, our company has proposed the solar cell module array 
composition method of a different-species serial. This is the method of carrying out array composition, 
combining the in-series number of each solar-battery string's solar-battery cell two or more kinds. For 
example, in the case of the aforementioned example, two strings constitute three strings and 17 serials for 
16 serials, the case where parallel connection of it is carried out is equivalent to it, and all number-of- 
sheets 82 which can be installed sheets can be installed. In this case, although loss by the mismatch of 
string voltage occurs, since sufficiently larger gain than the output loss by the mismatch of an in-series 
number can be acquired from two modules, it turns out that many solar cell modules can be installed by 
using a different- species serial, and an output increases from the conventional array. 
[0046] 

[Example] Based on an example, this invention is explained in detail below. 

[0047] (Example 1) Drawing 1 is set to a saddleback roof side with a length of 10000mm of eaves, a 
length [ of a ridge / of 10000mm ], and a length [ of a roof flow direction ] of 4500mm. The length from a 
front to the boundary which can be installed as a cap for expressing the range which can be installed 
*0mm, The length from a ridge to the boundary which can be installed is committed in the range which can 
be installed, when length from 200mm and a roof boundary (edge of right and left of a roof) to the 
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boundary which can be installed is set to 100m. "The inside of a solar cell module" with a width of face 
[ of 200mm ], and a length of 2000mm, It is a plot plan in the case of having arranged "solar cell module 
smallness" with a work width of face [ of 200mm ], and a length of 1500mm by dislocation-between- 
both-plates ****. As for "the inside of a solar cell module", the abbreviation same area solar-battery cell 
is 8 serial 1 parallel here, and, as for "solar cell module smallness", the solar-battery cell of this area has 
become 6 serial 1 parallel "the inside of a solar cell module." Therefore, "the inside of a solar cell 
module" and "solar cell module smallness" are abbreviation same current characteristics. An arrangement 
flow is explained briefly below. 

[0048] [Calculation of the number of trains which can be maximum installed] When the flow direction 
length of the range which can be installed is set to A, it is A=4500-200=4300mm. The number of trains is 
the number of trains. It is given for the maximum integer with which the work width of face of <= A / 
solar cell module is filled. When it substitutes for the upper inequality, it is the number of trains. From <=, 
4300/200 =21.5, the number of trains which can be maximum installed is calculated with 21 trains. 
[0049] [Calculation of the number of sheets for every train which can be maximum installed] When the 
horizontal length of the range which can be installed is set to B, it is the number of sheets which can be 
maximum installed. It is given for the maximum integer with which the length of <= B / solar cell module 
is filled. B = 10000-100x2=9800mm. Therefore, the number of sheets in each train which can be 
maximum installed is number of sheets which can be single-tier maximum installed. It depends <= 
9800/2000=4.9, and the number of sheets for every train which can be maximum installed is calculated 
with four sheets. 

[0050] [Judgment whether a module goes into a dead space] The dead space for every single tier is 9800- 
2000x4 = 1800mm. Therefore, "solar cell module smallness" (a length of 1500mm) can be arranged. 
.[0051] In this case, "the inside of a solar cell module" serves as 84 modules, and, as for the number of 
sheets which can be maximum installed, "solar cell module smallness" serves as 21 modules. 
[0052] [ — an installation side center section -- arrangement] the solar cell module for the number of 
sheets which can be installed for every train calculated above is arranged in the roof side center section 
[0053] [Dislocation-between-both-plates processing] Dislocation-between-both-plates width of face was 
set to 200mm, and the module group was shifted every 100mm alternately with right and left for every 
train. 

[0054] [Matching with an inverter] It decided to use Canon SR-04 inverter. The input voltage range of an 
inverter is 100V-350V. The in-series number of the solar-battery cell per one string is 100/(a minimum of 
[ of a cell ] Vpm). <= Cell in-series several 350/(a maximum of [ of a cell ] Voc) >= It is the integer with 
which a cell in-series number is filled. In this example, since it is minimum Vpm = 1 .28V of a, cell, and 
maximum Voc =2. 12V of a cell, the number of the cells which can be serialized is computed with 79-165. 
If three sheets are serialized, while the in-series number of a cell will be set to 8x12+6x3 = 114 and a cell 
in-series number will be settled [ smallness / "solar cell module smallness (six cells)" / 12 sheets and ] in 
the aforementioned range in "the inside of a solar cell module (eight cells)" here All (:84 "in a solar cell 
module", "solar cell module smallness":21) the number of sheets that can be maximum installed can be 
arranged by arranging them in parallel seven times. 

[0055] In this example of arrangement, a filling factor (solar cell module occupancy area / range area 
which can be installed) is 94.7%. According to this invention, all the maximum number of sheets that can 
be installed is arranged to the roof side, and it can be called the arranging method efficient also from a 
roof filling factor. Moreover, while a solar cell module group (solar cell module array) is arranged in the 
center section of the roof side as shown in drawing, and having become a bilateral symmetry to the roof 
center line, most roof sides are occupied with the solar cell module. Non-generating electricity roofing 
(common roofing) is arranged in the non -installing field of a solar cell module array, there is also no 
displeasure by the difference in a tint with this common roofing etc., and the fine sight is excellent. 
[0056] (Example 1 of comparison) the roof side as drawing 1 where drawing 5 is the same, and the range 
which can be installed ~ "the inside of a solar cell module" -- dislocation -between-both-plates ****-- 
arranging -- the Canon make ~ inverter SI-04 — using it -- 12 serial 7 -- it is parallel and is the connected 
example In this example of arrangement, 84 number of sheets which can be maximum installed, and a 
filling factor are 79.7%. 

[0057] (Example 2 of comparison) the roof side as drawing 1 where drawing 6 is the same, and the range 
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which can be installed "solar cell module smallness" -- dislocation-between-both-plates **** -- 
arranging -- the Canon make - inverter SI-04 - using it -- 18 serial 7 -- it is parallel and is the connected 
example In this example of arrangement, 126 number of sheets which can be maximum installed, and a 
filling factor are 89.7%. 

[0058] The <result> example 1, the example 1 of comparison, and the example 2 of comparison are 
comparison 0 f a ****** case independently, respectively about the case where two kinds of modules with 
which length differs are mixed and **(ed) by this width of face in a gable (rectangle) roof in the same 
roof size and the same range size which can be installed, and two kinds of modules of an example 1. The 
filling factors of an example 1; the example 1 of comparison, and the example 2 of comparison are 94.7%, 
79.7%, and 89.7%, respectively, when the direction which mixed and **(ed) the module with which 
length differs mixes and ** the module with which length differs each module independently in this way 
than **** 3 can utilize a dead space more effectively and can raise a roof filling factor. 
[0059] (Example 2) Drawing 7 is set to a parallelogram roof side with a length of 8400mm of eaves, a 
length of 8400mm of a ridge, a length [ of a roof flow direction / of 3400mm ], and a degree [ of angle of 
inclination ] of 45 degrees. The length from a front to the boundary which can be installed as a cap for 
expressing the range which can be installed 0mm, When length from 220mm and a roof boundary to the 
boundary which can be installed is set to 200mm for the length from a ridge to the boundary which can be 
installed, It is a plot plan in the case of having arranged "solar cell module smallness" (work width. of face 
of 200mm, a length of 1500mm) in the range which can be installed "the inside of a solar cell 
module" (work width of face of 200mm, a length of 2000mm). An arrangement flow is explained briefly 
below. Here, matching with an inverter is not considered. 

[0060] [Calculation of the number of trains which can be maximum installed] The case where "the inside 
of a solar cell module" is arranged is considered first. 

[0061] When the flow direction length of the range which can be installed is set to A, it is A=3400- 
220=3 180mm. The number of trains is the number of trains. It is given for the maximum integer with 
which the work width of face of <= A / solar cell module is filled. When it substitutes for the upper 
inequality, it is the number of trains. From <= 4300/200 =15.9, the number of trains which can be 
maximum installed is calculated with 15 trains. 

[0062] [Calculation of the number of sheets for every train which can be maximum installed] When the 
horizontal length of the range which can be installed is set to B, it is the number of sheets which can be 
maximum installed. It is given for the maximum integer with which the length of <= B / solar cell module 
is filled. B = 8400-200x2-200x2=7600mm. Therefore, the number of sheets in each train which can be 
maximum installed is number of sheets which can be single-tier maximum installed. It depends <= 
7600/2000=3.8, and the number of sheets for every train which can be maximum [ "in a solar cell 
module" ] installed is calculated with three sheets. 

[0063] [Judgment whether a module goes into a dead space] The dead space for every single tier is 7600- 
2000x3 = 1600mm. Therefore, "solar cell module smallness One sheet can be arranged." (a length of 
1500mm) i 
[0064] In this case, "the inside of a solar cell module" serves as 45 modules, as for the number of sheets 
which can be maximum installed, "solar cell module smallness" serves as 15 modules, and a filling factor 
is 88.4%. 

[0065] (Example 3 of comparison) Drawing 8 is an example which the triangle solar cell module whose 
two sides which sandwich 90 degrees of rectangle solar cell module 869mmx982mm and a right triangle 
with a stand installation type at the same roof side as an example 2 and the range which can be installed 
are 982mm and 869mm was made intermingled, and has arranged it. In this example of arrangement, it 
arranges so that the module edge of two adjacent trains may gather, and the triangle module is arranged at 
the place in which a rectangle module cannot be installed but a triangle module can be installed, and the 
maximum number-of-sheets arrangement has been carried out in the installation side. A filling factor is 
80.5%. 

[0066] (Example 3) Drawing 9 is set to a parallelogram roof side with a length of 8720mm of eaves, a 
length of 8720mm of a ridge, a length [ of a roof flow direction / of 3400mm ], and a degree [ of angle of 
inclination ] of 26.565 degrees. The length from a front to the boundary which can be installed as a gap 
for expressing the range which can be installed 0mm, When length from 300mm and a roof boundary to 
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the boundary which can be installed is set to 200mm for the length from a ridge to the boundary which 
can be installed, It is a plot plan in the case of having arranged "solar cell module smallness" (work width 
of face of 200mm, a length of 1500mm) in the range which can be installed "the inside of a solar cell 
module" (work width of face of 200mm, a length of 2000mm). The arrangement flow is the same as an 
example 2. 

[0067] In this case, "the inside of a solar cell module" serves as 45 modules, as for the number of sheets 
which can be maximum installed, "solar cell module smallness" serves as 15 modules, and a filling factor 
is 87.2%. 

[0068] (Example 4 of comparison) Drawing 10 is an example which the triangle solar cell module whose 
two sides which sandwich 90 degrees of rectangle solar cell module 869mmx982mm and a right triangle 
with a stand installation type at the same roof side as an example 3 and the range which can be installed 
are 982mm and 869mm was made intermingled, and has arranged it. In this example of arrangement, it 
arranges so that the module edge of two adjacent trains may gather, and the triangle module is arranged at 
the place in which a rectangle module cannot be installed but a triangle module can be installed, and the 
maximum number-of-sheets arrangement has been carried out in the installation side. In this case, a filling 
factor is 72.8%. 

[0069] <Result> As mentioned above, an example 2 and the example 3 of comparison are the same 
parallelogram installation side size and the range size which can be installed. Moreover, an example 3 and 
the example 4 of comparison are also the same parallelogram size and the range size which can be 
installed. 

[0070] It is higher for a filling factor to have arranged two rectangle solar cell modules with which length 
differs by this width of face rather than the case where it has arranged combining a rectangle module and 
a triangular module, when an example 2 is compared with the example 3 of comparison. When the further 
narrow module has been arranged, it turns out that the dead space for every single tier is small. 
[0071] Moreover, if the difference of the inclination of a roof boundary line and the inclination of a 
triangular module is large when an example 3 is compared with the example 4 of comparison, the form of 
a dead space and the triangular form which are produced by arrangement of only a rectangle module will 
not match well, but it will become the inclination for a filling factor to fall. However, like an example 3, 
when width of face mixes and ** two or more narrow rectangle solar cell modules of this width of face, 
the dead space for every single tier can be made small, and it is possible to keep a filling factor high. 
Thus, the configuration method with which width of face mixes and ** two or more narrow rectangle 
solar cell modules of this width of face can respond to various installation side configurations, and its 
design flexibility is high. 

[0072] (Example 4) Drawing 1 1 is set to a hipped-roof side with a length of 10000mm of eaves, a length 
[ of a ridge / of 1000mm ], and a length [ of a roof flow direction ] of 4900mm. The length from a front to 
the boundary which can be installed as a gap for expressing the range which can be installed 0mm, When 
length from 200mm and a roof boundary to the boundary which can be installed is set to 200mm for the 
length from a ridge to the boundary which can be installed, It is a plot plan in the case of having arranged 
"the inside of a solar cell module" (work width of face of 200mm, a length of 2000mm) in the range 
which can be installed with "solar cell module size" (work width of face of 200mm, a length of 4000mm). 
As for "solar cell module size", the solar-battery cell is 16 serial 1 parallel here, and, as for "the inside of a 
solar cell module", the solar-battery cell of "solar cell module size" and abbreviation same area has 
become 8 serial 1 parallel. An arrangement flow is explained briefly below. 

[0073] [Calculation of the number of trains which can be maximum installed] An arrangement layout is 
first designed "in a solar cell module." When the flow direction length of the range which can be installed 
is set to A, it is A= = 4500-200=4300mm. The number of trains is the number of trains. It is given for the 
maximum integer with which the work width of face of <= A / solar cell module is filled. When it 
substitutes for the upper inequality, it is the number of trains. From <= 4300/200 =21.5, the number of 
trains which can be maximum installed is calculated with 21 trains. 

[0074] [Calculation of the number of sheets for every train which can be maximum installed] When the 
installation train surface length of the range which can be installed is set to B, it is the number of sheets 
which can be maximum installed. It is given for the maximum integer with which the length of <= B / 
solar cell module is filled. B differs for every train. For example, when eye ten trains is considered from 
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eaves, it is B = 5600 mm. Therefore, the number of sheets [ ten trains ] which can be maximum installed 
is number of sheets which can be maximum installed. It depends <= 5600/2000=2.8, and the number of 
sheets of eye ten trains which can be maximum installed is calculated with two sheets. 
[0075] [Matching with an inverter] It decided to use Canon SR-04 inverter. The number of cells per one 
string is computed with 79-165 from the input voltage range of an inverter. Since "the inside of a solar 
cell module" is eight cells per one module, a modular in-series number is an integer with which 79/8 <= 
module serial number <=165/8 are filled, and it is decided as 10-20. There is 45 number of sheets which 
can be maximum installed, and it can arrange all 45 sheets by making it 15 serial 3 parallel (drawing 1 1 
(a)). "Inside of a solar cell module" In the arrangement which accepts and comes out, the number of 
connection between modules is 42. 

[0076] [Replacement of a module] Here, the amount of 2 serial "in a solar cell module" is equivalent to 
one "solar cell module size" module. Therefore, the place which is not on a string's boundary by "the 
inside of a solar cell module" having 2 serials within the single tier can be transposed to "solar cell 
module size" (drawing 1 1 (b)). In this case, the number of connection between modules is 25. 
[0077] The module with which length differs like the <result> example 4 in the same roof side size and 
the same range size which can be installed by the case (drawing 1 1 (a)) where only a single module is 
arranged, and two kinds of these width of face is mixed, and both numbers of connection between 
modules are 42 and 25 a ****** case (drawing 12 (b)), respectively. Thus, by transposing a module with 
short length to a module with long length, the number of connection between modules can be reduced and 
workability improves. 

[0078] (Example 5) drawing 12 is intermingled in the same roof side as an example 3, and the range 
which can be installed in "solar cell module size", "the inside of a solar cell module", and "solar cell 
module smallness" — making -- arranging — the Canon make -- it is the example which used inverter SI- 
04 and was connected with the different-species serial An arrangement flow is described briefly below. 
[0079] [Calculation of the number of sheets which can be maximum installed] -> [Replacement of a 
module] is the same as an example 1. 

[0080] [Judgment whether a module goes into a dead space] It considers inserting "solar cell module 
smallness" (1.5m length) in a dead space here. The trains which can be inserted are 4, 5, 10, 15, and eye 
20 trains from eaves. Therefore, a "solar cell module smallness" module is inserted here. 
[0081] [Matching (different-species serial) with an inverter] An inverter uses SI-04. The numbers of cells 
which can carry out a serial from the input voltage range of an inverter are 79-165. then, 7(" solar cell 
module size")+l ("inside of solar cell module")+2 ("solar cell module smallness") / 1 string (all 132 cells) 
5(" solar cell module size")+5("inside of solar cell module")* 1 ("solar cell module smallness") / 1 string 
(all 126 cells), Carry out parallel connection of the 3 of 5("solar cell module size")+5("inside of solar cell 
module")+2 ("solar cell module smallness") / 1 string (all 132 cells) strings. The array was constructed. 
[0082] Thus, since limit of making all string voltage the same by introducing a different-species serial 
further disappears from the state of an example 4, it becomes possible to add a solar battery to a DETTO 
space. It becomes possible to raise output gain by it. Thus, the array design with high flexibility is attained 
by mixing a different-species serial and combining ****. 

[0083] (Example 6) The solar cell module array of this invention is applicable to the photovoltaics 
equipment for system-interconnection residences with a head-tide style, drawing 13 -- setting — 1301 an 
installation side and 1302 — a solar cell module and 1303 -- a solar-battery string and 1304 ~ for an 
inverter and 1307, as for a load and 1309, a panelboard and 1308 are [ a solar cell module array and 
1305 / a joint box and 1306 / a watthour meter (for dump power) and 1310] watthour meters (for 
demand) 
[0084] 

[Effect of the Invention] By arranging two or more rectangle solar cell modules to an installation side, 
making two or more kinds of narrow solar cell modules with which length differs by this width of face 
intermingled, and arranging, the filling factor of an installation side can be raised and, as a result, the 
amount of power generation can be increased, moreover, the current characteristic of each solar cell 
module with which length differs by this width of face ~ abbreviation -- it can serialize easily by 
supposing that it is the same Furthermore, by introducing a different-species serial, limit of fixing string 
voltage is lost and the high design of flexibility is attained. 
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[Translation done.] 
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